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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

TheOTOcess which is the manufacture approach of the solid-state structure and fills up each of two or 
more reservoirs with the selected ink containing the solid material loading object of the particle of nano 
size, It is the process which carries out the regurgitation of the ink chosen from the print head connected 
to the corresponding reservoir toward the medium front face. Said print head and a medium front lace 
are the manufacture approach including the process which carries out the regurgitation of the movable 
ink to mutual in the 3rd direction which is the fiat surface defined by the 1st and 2nd directions, and 
intersects perpendicularly to this flat surface. 

[Claim 2] . . 

It is the approach according to claim 1 to which said solid-state structure is generated as two or more 
layers, and it adheres when each class carries out the regurgitation of at least one selected ink towards 
said medium front face. 

The configuration which said solid-state structure follows is an approach according to claim 2 generated 
by carrying out the regurgitation of the ink chosen toward said medium front face so that the set ot a part 
which said layer piled up selectively at least might be formed selectively. 

[Claim 4] . . ■ f 

An approach given in either of claims 1-3 including the process which carries out the regurgitation ot 
said fugacity ingredient toward said medium front face from the print head which filled up the reservoir 
with the fugacity ingredient and was connected to said reservoir. 

An approach given in either of claims 1-4 which separate said structure from said medium front face. 

IS abroach given in either of claims 1 -5 including the process which chooses said solid material 
loading object so that the structure which has an anode, a cathode, and an electrolyte may be formed. 

[Claim 7] A , T . 

It is the manufacture approach of a solid oxide fuel cell. To each of two or more reservoirs An anode It 
is the process filled up with an electrolyte and the selected ink equivalent to a cathode ingredient Said 
solid oxide fuel cell is generated as two or more layers including the process in which each ot ink 
contains the solid material loading object of the particle of nano size. Each layer The manufacture 
approach to which it adheres by carrying out the regurgitation of at least one selected ink toward a 
medium front face so that an electrolyte layer may separate a cathode and an anode layer and may form 
a cell. 

[Claim 8] _ . . t . . _ 

Said layer is an approach [ removable from said medium front face ] according to claim 7. 

[Claim 9] . . _„ , ... ^ ... 

The approach according to claim 7 or 8 which at least one reservoir is filled up with a tugacity 
ingredient, and is selectively breathed out toward said medium front face. 

The^prolch according to claim 8 or 9 by which sintering actuation is performed after adhesion. 
AUe'Stone reservoir is filled up with the selected ink equivalent to the interconnect ingredient 
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containing the solid material loading object of the particle of nano size, and a continuous interconnect 
configuration An approach given in any 1 term of claims 7-10 generated by carrying out the 
regurgitation of said selected ink selectively toward said medium front face so that the set of a part 
which said layer piled up selectively at least may be formed. 

[Claim 12] . . 

The laminating of a solid oxide fuel cell is an approach according to claim 1 1 generated by making two 
or more sets of the anode layer respectively separated by the electrolyte layer so that said cell might 
interconnect with each interconnect configuration, and a cathode layer adhere. 

[Claim 13] j * 

In order to make the structure adhere on a medium front face, it is ink jet adhesion equipment used tor 
any 1 term of claims 1 -6 or claims 7-12 with the approach of a publication. It is movable ink jet 
adhesion equipment to mutual in the 3rd direction which is equipped with two or more print heads which 
can connect with the selected ink reservoir, and this print head and a medium front face are flat surfaces 
defined by the 1st and 2nd directions, and intersects perpendicularly to this flat surface. 

[Claim 14] , , „ .. _ 

Said structure is the structure to which any 1 term of claims 1-6 removable from said medium front face 

or claims 7-12 adhered according to the approach of a publication. 

[Claim 15] , 

Said medium front face is the structure according to claim 14 which is the polymer nature desorption 
film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Although this invention relates to the presentation of ink jet adhesion of the structure, especially the 
structure of submicron size, an approach, and equipment, it is not limited to this. 
[Background of the Invention] 
[0002] 

It turns out electric, optical, and that processing of the ingredient used from the former in manufacture of 
a mechanical component and a manufacturing technology have a limitation in the engine performance. 
To base the limitation on the magnitude of the particle of the ingredient which forms a component is 
considered by the part. Therefore, in order to conquer the disadvantage of the engine performance of a 
proper to the conventional ingredient processing and a manufacturing technology, many theoretical and 
practical researches have been made. Especially, their eyes have been turned to development of a less 
than (<1 micrometer) 1 -micron ingredient for the so-called ingredient of nano size, i.e., the magnitude of 
a particle. 
[0003] 

Although the ingredient of some nano sizes was prepared experimentally and was actually usable, since 
marketing has a quantitative limit, the usabiilty of the suitable processing and manufacturing technology 
is the obstruction which still adopts this technique extensively. Consequently, the advantage expected in 
respect of an improvement of the performance characteristics of the component manufactured using such 
an ingredient is not realized. When an example is given, one of such the manufacturing methods known 
is a photolithography. However, a photolithography is redundant and must use a labor-intensive process 
and an expensive patterning mask. A mask must be created about an application and/or the devices of 
each. For this reason, it is thought that the photolithography is not satisfying the main requirements for 
marketing by low cost. 
[0004] 

It was parallel to the development in the field of nano ingredient manufacture, and the process applied to 
manufacture of a component in the magnitude more than mum progressed. The U.S. Pat. No. 5882722 
description has indicated the thin film manufactured from the mixture of a metal powder and the metal 
organic decomposition compound of an organic liquid medium. This document has also indicated the 
process which applies such a thin film to a substrate. However, the process for applying to a substrate 
such film, such as screen-stencil suggested to the document, receives the disadvantage accepted in the 
above-mentioned general viewpoint. The approach adopted with a component in the field concerned is 
the so-called approach of ink jet printing in both direct or indirect gestalten. Inkjet printing has an 
application as an adhesion technique of the ingredient which consists of the particle to which a diameter 
exceeds lmicro (> 1 micrometer). Direct ink jet print processes are under trial by some researchers, and 
the structure which can be manufactured is dramatically restricted in respect of the precision of the 
structure which can type and manufacture the ingredient which can adhere. Direct print processes use the 
ink containing the solid-state loading object of the ingredient printed, and are like the ink for graphic 
forms containing the required pigment dramatically. When another, the derivative of required 
ingredients, such as a salt, an oxide, or a complex, can be used and printed in the condition of having 
suspended so that it could convert into a required ingredient later. In a certain case, it is thought that the 
attempt using the ingredient of nano size is also made in a direct ink jet printing process. For example, as 
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for the U S Pat No 6361 161 description, it is suggested that an image may be generated using the 
£S o ™ sVze. Nevertheless, if is thought that such a technique is not adopted on «1 - 
fs bought that this is what mixing of the ink which was mainly suitable depends on a difficult thing. 

If ?hek eves are turned to indirect print processes, much researches turned to the specific adhesion 

desirable tnmg accepted in manufacture 
imace formation will have been done. A component is used for manufacturing the wax metal moid 
Sed iZSthe process that investment casting and this similar process are later separate. 

Recently the data that the interest is increasing are in development of the process for *e ^called 
mamiSre of the nano structure. The typical nano structure has the dimension of *™"™™> ™* 15 
Sm\ed from the description of a smaller digit. Such the structure is especially expected that the _new 
property considered to be the function of big surface area is shown by small [ of such an ingredient ]. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 

malls suggested as a means by which many processes create such the structure > is ^™ ™^°* T 
this most such a process is complicated and requires time amount, and if it glances it is not suitable : tor 
tnis most, sucn d proocs,» » f , f desieninK the approach of using adhesion by printing, 

mass-producing at rational cost. The proposal oi designing uic ayy & 6294401 

ap^catS 20020098401 ANo. 1 description has indicated manufacture of the structure winch used 
multilayer adhesion. 

n^hrUnrnnenatent No 0955685 description and the United States patent application 

who e functional components are solid-states. Thus the cell may be contrast™ wtdv *e^lM, fcel cell 

way in a ** static application ]. 

^r^=ot.-eW« 

an electrolyte 801 from a cathode 803. Useful electrical energy is generated by this and pulled out trom 
the external circuit 804 which has connected the electrode. 

Practical power unit a majority of such fuel cells are flat, or are together put as a laminating which 
such an ingredient. 

thickness of an electrolyte layer on account of resistance loss or ohmic loss. 
[Means for Solving the Problem] 

KLre the nrocess into which will be provided with the manufacture approach of the solid-state 
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the process which carries out the regurgitation of the inkchosen from the print «ead ejected tc , toe 
^Trr^nnndme reservoir toward the medium front face. The print head and a medium front face include 

regurgitation of the movable ink to mutual «v the .3rd direction .which is 
the flat surface defined by the 1st and 2nd directions, and intersects perpendicularly to this flat surface. 



Advantageously a precursor is not needed. Therefore, the complexity of a proper is avoided from a 
precu? ofto changeover process. Furthermore, since the magnitude of a particle gets down that it is 
sudden at the time of initiation of an ink mixing process and tends to be remarkably influenced of 
analytic in the specification of the structure manufactured according to this invention, it is more reliable 
^S^SS^SSvM head of a large number respectively connected 

containing the ink used for manufacture of the structure is usable A reservoir may ^ fiUed up with a 
fugacity ingredient (fugitive material) when a cavity, a crevice, etc. are needed for the structoe_ 
By, f fugacity ingredient is removed at the following processes, such as sintering baking. 
Though natural a sintering process is needed when adhering a ceramic ingredient Although such a 
3 g ;pSce s may be performed after adhesion of each ceramic layer, once it adheres ^ aU layers 
subsSnfially [ the layer containing a ceramic ingredient etc. ], it is desirable to perform a sintering 



process 
[0014] 



t is desirable that an ingredient can be selectively adhered as a layer by this approach so that it may 
"l£Zt:^o?L ifclination-like layer. Thus, the structure which became a 
profit in that the inequality between the coefficient of thermal expansion of the loading object _ with 
which senarate layers differ is reduced. This is advantageous especially in the application of the 
S^S^Si^F^ch reaches at an elevated temperature during a sintering process and the 
operation which takes place to a degree actually. 

Unlike an indirect adhesion technique, it will be understood diat this invention promotes installation of 
mterconnect in a manufacture process. This capacity has it advantageous to the process after 
mSuSre of sintering etc. althe point that some problems seen conventionally can be removed. 

According to the further mode of this invention, the method of manufacturing a solid oxide fuel cell is 
orSed TOs annroach It is the process which fills up each of two or more reservoirs with an anode, an 
S^^dSS^ Wc^uivalent to a cathode. So that a solid oxide fuel cell is generated as 
to or moreTayers each layer may separate a cathode and an anode layer and an electrolyte layer may 
to ™5 Sdmg toe process in which each of ink contains the solid material loading object of the 
particte of X size 8 It adheres by carrying out the regurgitation of at least one selected ink toward a 
medium front face. 

Can anode can be formed in the layer which has sufficient structural ^gnty, it ^ adv^togeous to 
support an electrolyte layer and a cathode layer. The emergency which the thickness .oHOO 
micrometers or less may adhere as a film so that ohmic loss may be minimized in the fuel cell with 

itself was completed. Furthermore, f^f^^^^^ 
there is no limit to introducing the interconnect section during fo ™*% n 0 ^^^^ 
reducine ohmic loss according to an electrolyte layer being more thin, SOFC can operate at low 
SSS^TJi^U is convenient to use the metallic **«^^^ ^g 
advantage mav be easily formed of the perimeter of the interconnect section of metalhcity [ sealing J, 
SuSSST&^b. understood. Another advantage ^J^^^^^J^ 
comparison-ease about that a connection may be formed in the circuit of the SOFC exterior as compared 
with the interconnect section of a ceramic ingredient. 

ThJfnk jet adhesion equipment which meant according to another mode of this invention being used 
SltlLled approach in order to make the stoucture adhere on J^ium^ontfece is 
offered. This equipment is equipped with two or more print heads connected to the selected mk 
reservoir and me print head and a medium front face are movable to mutual in the 3rd direction whicn is 
SSce definedby the 1st and 2nd directions, and intersects perpendicularly to this flat surface. 

As°fo 9 r ] a medium front face, being supported on a bed is desirable. This bed may be fixed when the print 
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head can advance side by side in the 3rd direction. When another, a bed may upheave to the print head 
so that it may motion relatively in the 3rd direction, and may be low. 

[0020] • 

According to the further mode, the structure of this invention to which it adheres according to one ot the 

above-mentioned approaches is offered again. 

such die structure -- a solid oxide fuel cell (SOFC) and a minute electric machine system (MEMS) - and 
-- actual -- the above-mentioned voice of this invention - the ingredient of the nano size which is helpful 
to the others in which it follows like, is prepared as an ink constituent for adhering, and deals may be 
included. Such the structure offers an advantage in respect of the thin adhesion layer which can be 
attained. In the specific example of SOFC, this will make easy formation of the low solid electrolyte 
layer of ohmic loss. 

[0022] . 
With reference to an accompanying drawing, it indicates by making the operation gestalt into an 
example here so that it may be easy to understand this invention. 
[Best Mode of Carrying Out the Invention] 

[0023] . , . 

Reference of drawing 1 shows the ink jet printer 1 controlled by software. This printer 1 can send ink 
into the front face 3 of the medium 5 which is the polymer nature desorption film here. The printer 1 is 
equipped with the fixed bed 7, and, in addition to x and y flat surface, a pair of each of the print heads 9a 
and 9b can be moved to z flat surface. Each of the print head 9 is the piezo-electric mold which is 
illustrated to P2 print head of commercial Siemens. It is clear that it is expected that the print head 
containing the print head which has the regurgitation device of the heat base besides the print head 
where the regurgitation of ink is brought about as a result of the piezo-electric distortion of the cavity of 
ink, or the shock- wave base for other ink jet adhesion may be used. The print head 9 does not need to 
repeat each of a storage container 1 1 and the print head 9 beyond the need, does not need to wash and 
fill it up, and in order to make various ink easy to send, it is sent by the separate reservoirs 1 la and 1 lb. 
Each print head 9 operates according to the drop process on demand that ink is breathed out by the print 
head 9, only when adhesion is needed on a medium front face. 

[0024] " . 
If drawing 2 is referred to, this drawing shows the print head 9 containing the nozzle 13 whose diameter 
by which the drop of ink is breathed out so that it may collide on the front face 3 of a medium 5 is about 
1 8 micrometers more to the detail. It is desirable that the print head 9 which has the diameter of a nozzle 
which offers a desired property in both the configuration of the breathed-out ink and an amount is 
chosen. A presentation and down stream processing required to make the ink suitable for printing using 
a printer 1 are indicated in a detail below. 
[0025] 

If the flow chart of drawing 3 is referred to, the ink containing the particle whose upper limit ot the 
particle of nano size, i.e., each particle, is less than 1 micrometer will be prepared by [ 100 ] choosing 
first the solid-state initiation ingredient which is not limited to this, although it is a metal powder, a 
metal salt, a metallic oxide, a ceramic ingredient, etc. PZT, a zirconia, and an alumina are included in the 
example of a ceramic at a metaled example including silver, silver / palladium, and platinum. The 
typical dimension of each particle is 2 micrometers - lOnm. 

[0026] - , ■ 

Like a publication, solvent support is added by 102 in an initiation ingredient or a solid-state loading 
object. Typically, probably, this solvent support contains 5% - 60% of initiation ingredient with volume 
percentage, this solvent support - a chemical process and/or tribology - it must choose so that it may 
not interfere in the print head 9 destructively as a result of a cull operation, therefore, such [ naturally ] 
wear can be received ~ be rich and do ~ the case where there is nothing ~ tribology » solvents, such as 
toluene or an acetone, should be avoided so that a certain type which gives a cull impact of initiation 
ingredient may be avoided. Similarly, the initiation ingredient should be chosen so that sufficient 
electrostatic force or Van der Waals force to bring about condensation of the initiation ingredient which 
may bar actuation of the print head 9 by formation of lock out may not be shown. This solvent should be 
chosen also about the object which defines the drying time of the ink which once contacted the medium 
5, concerning that capacity to wet the print head 9. Selection of aquosity or a nonaqueous nature solvent 
is also influenced by the property of an initiation ingredient. There are some which used as the base the 
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alcohol containing what combined ethyl lactate, ethanol and propane-2-oar and ethylene glycol, and 
ensure the ink presentation of the last which can wet the print head 9. 

^addition to the solvent, that it is advantageous also turned out [ 104 ] to add a dispersant or a 

of a solid material and a solvent. Though ^P^£SS!^f. 
especially the surfactant is suitable for using it with an aquosity solven . The molecular structure ot a 
disn^rsant or a surfactant seems to have another edge where an edge with the ingredient and 

V,v the property of the interface formed between the components of the constituent. Although a 
oTsnersant form an interface only between solid phase and the liquid phase though natural a 
S Z fZ £ mterface not only in between solid phase and the liquid phase but in between 
sohd%; T'erTen me solid phase-liquid phase, between solid phase-gaseous phases, between the 
liquid phase-liquid phase, and between liquid phase-gaseous phases. 

^example of mixing which attained the desirable result contains 5% of silver oxide with volume 

EFHK440 as 2% of a dispersant of the mass of a silver oxide with weight 
percent, and the remainder is the solvent support of ethanol/propanol. 

She obtained mixture was homogenized by 106 using processes, such as .milling. As for this 
process, between may also be performed any time. Typically, it is enough in 3 hours. 

SLther operation gestalt of this invention, reference), a dispersant, or a surfactant is added for 
f drairiw 4 by 200 into an initiation ingredient, and this is mixed 202. Typically, a dispersant or a 
uSfs mixed wmnTn initiator by hand. Next, enough solvents for the mix^re which ^earned out^ 
gay JIZAIZU were added by 204 so that an initiation ingredxent might constitute 5 - 60 /o °f*e mature 
o Jained as a result from volume percentage. Next, probably it may homogenize the obtained mixture by 
** 3 hour 206 divisor time using the further milling process suitably. 

InoVder to avoid the cavitation or the lock out in a nozzle 13, while ink passes the print head 19 it : is 
adn^ tted from the experiment that it is also important to control the ^co^Probab^y a^orthe 
viscositv of ink in the temperature of about 1 6 degrees C - 35 degrees C, it will be [ in / ambient 
^pSL^TS.SSffiit is 10-60cPs. As for viscosity, it is more desirable to be chosen from the 
range of 20-50cPs. 

Sally the manufacturer of the print head 9 offers the range of the viscosity which a manufacturer 
SiSe for the ink whfch carries out skillful --- from ^^^^ ming 
having had the viscosity out of range which the print head manufacturer t! P^^^^^ aDg ' 
what will still be done for skillful ****** of the ink of this invention was understood. The ink type 
Tthe ^fi^^aideml when this determined the viscosity range recommended is 
rZf^Tpr^ ^r^ is what is depended on the things of this 

and to satisfy the requirements for a medium, and to make formation of the structure easy. 

reprocess which controls the integrativeness during formation of *e J™^ i ^23S£ ^ 
forming the structure of many dimensions using ink, it also requires that it may be generated in the 
SSSk of physical integrativeness was formed as it is experimentally sudden. 

^ drawing 3 and 4 are referred to again, in order to cope with both above-mentioned problems, it was 
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which detemrines the requrred c ° m P le ^ ft f * ust be lusibilny in the solvent with 
wSc^b^ 

suitable binder to an aquosity solvent. 

S to break the property which an ingredient tends to cc .ndense _ 
5 minutes. 

^before the measurement of viscosity of ink - and also before ^ hesi ° n 
process indicated in a detail, it turned out that it is useful to perform such stimng 1 10 and 2J0. 

head 9. 

Sservoir U of sprinter 1 »«^«:lt^r^ 
during an activity. As mentioned above, printer 1 sell can sena uik _uixc i v 

by x and the y-coordinate of the medium 5 installed on ftie ^^fJ/^Ste which were 
movable in the direction of z, before making an in ^f dient ^^ much x , the y- 

chosen before moving abed 7 in the direction o^^^^^XSSS 500 which 
coordinates, and fixed z locations on a medium 5. Thus it is ' tamme 

600 (drawing 6 a and 6b) can be formed. 

and this design may be used in the computer aided ^ u{ac ^J^^^^ C ^ a i Software 
next. For example, the design of the structure may be generated ^^l^^^^^,^ 

geomefrical configuration and the hybrid structure can be realized. 

to promote formation of a laminating besides a cathode. 

. ... 2/22/2007 
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In the next drawing, a specific geometrical configuration is the example of the class of complicated 
structure which it seems may be applied to a solid oxide fuel cell or a minute electric machine system 
(MEMS) and in which it is attained and deals, and taking a such two type device is meant. 

Indrawing 7 a, it adheres to the 1st layer 701 directly on the polymer nature desorption film 5 This 1st 
layer 701 is fixed thickness, and is sent out using the print head 9 connected to this reservoir from the 1st 
reservoir of the ink 1 1 containing the predetermined solid-state loading object of nano meter size. The 
2nd layer 702 to which it adheres on the 1st layer 701 is formed by sending an ingredient from the 2nd 
reservoir 1 1 using the print head 9 which corresponds first. However, if thickness with this layer ■702 is 
' attained, it will adhere to ink in [ of two ] field 703a and 703b using another print head connected to the 
further reservoir 1 1 containing the ink which has the solid-state loading object of different nano meter 
size. Finally, adhesion of the ingredient from the 2nd reservoir stops and it is sent as a layer 704 in 
which the ink from the further reservoir breaks off over the whole cross section of the device and which 
is not. 

Similarly by drawing 7 b, inclusion 702 is formed by making the ink chosen on the part to which the 
cross ! section of the strucmre relates using both the 1st and 2nd print heads 9a and 9b connected to each 
reservoir 1 1 adhere. This inclusion itself may be formed from a fugacity ingredient so that a cavity may 
remain remaining in the cross section of the structure after sintering after adhesion, or similar actuation. 
[00441 

The inclination-like structure 700 which adhered to ink in 703 on the cross section of *e s ^ c ture 
formed in the inclination-like amount from the set of the beginning of two layers 701 and 702 which are 
fixed thickness respectively is shown by drawing 7 c. 

The 4 rJservoir 1 1 containing the ink 701 and 702 with which it filled up appropriately installed suitable 
for the print head 9 and there, and a fugacity ingredient are controlled by drawing 7 d and the method of 
manufacturing the cross section of the shape of tubing which has a part for the core of the fugacity 
ingredient 703 which can remove at the process after adhesion and can form a cavity is shown. 

ItTiU be understood that it is not what meant restricting the above-mentioned example in respect of the 
class of structure 700 which may be attained. 

Th°e 4 metal between cells or the interconnect section of other gestalten can apply such flexibility of 
generation of the structure to especially manufacture of the solid oxide fuel cell to which it may adhere 
with other elements of a laminating. Consequently, with the advanced technology not at a senes of 
laminatings needed and a sintering process but at 1 time of a process, it forms, and a perfect laminating 
can be sintered continuously. 
[Brief Description of the Drawings] 

[Rawing 11 It is the schematic drawing showing the Inkjet printer used in a mode with this invention. 
mrawin g 21 It is the schematic drawing showing the print head used with the printer of drawing J . 
[Drawing 31 It is the flow chart which shows the approach of ink mixing used in a mode with this 

[Drawing 41 It is the flow chart which shows the option of ink mixing used in a mode with this 

[Dra^ng 5 a] It is the elevation showing the example of the structure to which it adhered by the 
approach of this invention. . _ . . , 

[Drawing 5 b] It is the top view showing the example of the structure to which it adhered by the 

[Draw^ngf a]Tt is Ae elevation showing the example of the further structure to which it adhered by the 

[Dmw^ng^btft isAetop view showing the example of the further structure to which it adhered by the 

[Kngfajlt Isd^ing showing the example of the structure of the further mode of this invention. 
[Drawml 7 b] It is drawing showing the example of the structure of the further mode of this invention. 
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